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UM MATHEMATICIAN APPLIES
MODELS TO PUBLIC ISSUES
By Dan Struckman
Office of University Relations
University of Montana
MISSOULA-When the Montana University System made grants available to help revitalize
faculty throughout the system, it was inevitable that Dr. Robert McKelvey would
apply for one; such revitalization has been his goal for years.
The University of Montana mathematics professor would like to help train a
generation of scientists, especially those involved in natural resource management, to
use mathematical models handily.
Mathematical models are McKelvey’s stock in trade.
A mathematical model--the kind McKelvey "builds" when he works with biologists or
foresters or economists--is a "picture" or conception of a 'system defined in mathe
matical terms.
A model easy for anyone to visualize would be a plaster model of a river basin
such as the Corps of Engineers might use to estimate the flooding that would result
from construction of a dam.
McKelvey said mathematical models are similar in function to plaster ones, and
they can be made to describe closely what happens in such complex systems as tuna
fisheries or national parks.
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The real test of a model’s approximation to the truth is whether the predictions
one makes with it come true.

So the model requires not just good mathematics

good information in the field of interest as well.
That is why McKelvey never develops models by himself.
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Rather he has always .

built them with the cooperation of specialists in various scientific disciplines.
In the last several years he has organized modeling workshops at Humboldt State
University, the University of Montana and Oregon State University; the key idea is the
" interdisciplinary approach."
Now, under a $3,600 grant from the Montana University System Faculty Vitality
Program, McKelvey will travel to the Montana State University campus in Bozeman to
conduct workshops with graduate students and faculty in resource management fields.
He will also conduct a pair of modeling workshops at F.astern Montana College, Billings,
and Montana Tech, Butte.

An MSU professor, Dr. David Wend, will give modeling lectures

in Dillon and Kalispell under the same grant.
If McKelvey's business sounds dull and academic, it is not.

He purposely

applies his models to matters of public importance, in his words, "the hotter, the
better," even though he worries that his own bias might influence the predictions his
model generates.
Aware that models are easily misused by those who would employ them as advocacy
tools, McKelvey said he would like to train resource managers to evaluate models
underlying controversial issues.
An example of such a controversy involves a dispute over the management of elk
herds in Yellowstone National Park.

He described the issue this way:

For years many sportsmen and Fish and Game biologists have worried about the
large elk herds in and near the park.

They have maintained that the herds had grown

too large because there are no large predators, such as wolves, to control them, and
that hunting should be used to reduce the numbers of elk.
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Yellowstone Park naturalists, however, developed a different theory.

For

thousands of years, they said, the elk populations within the park had been kept under
natural control by a limited food supply, not predation.
Thus, park officials defended overgrazing of parkland as being part of a natural
cycle:

As elk herds increased in numbers, grass became scarce and the number of elk

decreased.
What has lent added credence to this view in recent years is a study by an
Australian biologist, Dr. Graeme Caughley, who has developed an elaborate mathematical
model showing how such a food-limited control might operate.
Supporters of the food-limitation theory for elk have embraced Caughley's model
to buttress their case, and many wildlife biologists, in McKelvey's words, "seem to
be held in awe of it."
Acting to demystify the Caughley model, McKelvey and Dr. Lee Metzgar, UM
associate professor of zoology, put together a mathematical model of their own.
McKelvey and Metzgar's model goes one step further, however.

They had incor

porated the successional changes in rangeland vegetation, a feature missing in
Caughley's model, and predict that the adverse effects of large elk herds might cause
irreversible land damage.

For example, some land would become overgrown with sage

brush, a state reversible only by human intervention.
"In that way," McKelvey said, we hope to neutralize Caughley's model.
trying to make the point that no model embodies all truth about nature."
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